For sulphate aerosols, the single scattering albedo (Fig. 1 ) is close to 1 over shorter wavelength in shortwave regime. The mass extinction coefficient (Fig. 2 ) increases exponentially with relative humidity. As sulphate aerosol is hydrophilic, the mass extinction coefficients increase exponentially, especially as the relative humidity higher than 90%. The asymmetric function (Fig. 3) shows a similar result. As the relative humidity grows, more shortwave radiation is scattering forward. For black carbon aerosols, these optical properties are not varied with relative humidity. In Fig 4, the mass extinction coefficient, single scattering albedo and asymmetric function of BC decrease with the increase of wavelength in shortwave regime. Figure 1: Single Scattering Albedo of sulphate aerosol as the function of relative humidity used in HiGAM and off-line E-S radiative transfer model. Units:1. (a) Aitken model and (b) accumulation mode.
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